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Background:  Exercise test variables including ventilatory efficiency (VE/VCO2 slope) and peak oxygen uptake (pVO2) correlate with 
mortality in adults with congenital heart disease. O2 pulse (VO2 divided by heart rate) is used as a surrogate for stroke volume. However, 
correlation of these exercise values with standard imaging measures is limited in those with Transposition of the Great Arteries (TGA) with 
systemic right ventricles (SRV).
methods:  We retrospectively identified 84 TGA patients with SRVs who had cardiopulmonary exercise tests and cardiac magnetic 
resonance imaging (CMR) (median = 1 day between exams). Standard imaging, demographic and clinical variables were recorded. 
Geometric assessment of the SRV in diastole was made on CMR by measuring 1) angle of tricuspid valve (TV) inflow relative to the apex 
2) sphericity index (short axis/long axis) and 3) a new geometric index was devised [inflow angle * (distance from TV to perpendicular free 
wall - TV to apex)].
results:  Mean age was 30.1±7.2 years, 75% had D-loop TGA with atrial switch and 38% were women. Mean SRV ejection fraction was 
48±9%, and SRV indexed end diastolic volume was 117.47±33.8 mL/m2. Peak VO2 was 23.5±7.6 mL/kg/min, Ve/VCO2 slope 29 ±5.6, 
peak O2 pulse 11±3.2mL. SRV ejection fraction correlated with pVO2 (r=0.32, p=0.002) but did not correlate with VE/VCO2 slope or O2 
pulse. Peak O2 pulse correlated with the inflow angle (r=-0.24, p=0.03). The VE/VCO2 slope correlated with both the inflow angle(r=0.35, 
p=0.001) and geometric index (r=0.27, p=0.01). In multivariate analysis, correlation between O2 pulse and inflow angle remained significant 
(p=0.03). Multivariate analysis also revealed independent correlations between VE/VCO2 slope and D-loop TGA anatomy (p=0.01), 
geometric index (p=0.03) and inflow angle (p=0.04). Correlation of sphericity index with exercise variables was not significant.
Conclusion:  Tricuspid valves angled away from the apex are correlated with lower O2 pulse and higher VE/VCO2 slopes representing 
poorer performance on cardiopulmonary exercise testing. Noninvasive imaging assessment in TGA patients with SRVs is enriched by 
evaluation of tricuspid valve and ventricular geometries.
